
Pf^T WORLD INTELLECTUAL PRCM^TY ORGANEATION 

^ IntBTnatiooal Bureau 

INTERNATIONAL APPUCATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patrat Classification ^ : 
C12N 15/82, 15/11, AOIH 5/00 



Al 



(11) International PubUcation Number: WO 98/44138 

(43) International PubUcation Date: 8 October 1998 (06.10.98) 



(21) International Application Number: PCT/GB98/00939 

(22) International Filing Date: 27 Maich 1998 (27X)3.98) 



(30) Priority Data: 
9706381.2 



27 March 1997(27.03.97) 



GB 



(71) Applicant: ADVANCED TECHNOLOGIES (CAMBRIDGE) 

LIMITED [GB/GBl; Millbank, Knowie Green. Staines, 
Middlesex TW18 IDY (GB). 

(72) Inventors: O'REILLY. David; Silvcrlce, 13 Boldicwood 

Road, Bassett, Soutliampton S016 7BW (GB), THOMAS, 
Christoph^, John, Robert, 7 The Oakes, Milton, Cambridge 
CB4 6ZG (GB). 

(74) Agents: MACLEAN, Kenneth, John, Hamson et al.; 
Bridsh-American Tobacco Company Limited, R&D 
Centre, Regents Park Road, Southampton SO IS STL (GB). 



(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BY. CA, CH, CN, CU, CZ, DE. DK, EE, ES. H. GB. (3E, 
GH, GM. GW, HU. ID. IL, IS, JP, KE. KG, KP, KR, KZ, 
LC. LK. LR, LS, LT. LU. LV. MD. MG. MK. MN. MW, 
MX. NO. NZ, PL. FT. RO, RU, SD. SE, SG. SI. SK. SL. TJ. 
TM. TO, TT, UA. UG. UZ, VN, YU, 2W. ARIPO patent 
(GH, GM, KE, LS. MW. SD, SZ, UG. ZW). Eurasian patent 
(AM, AZ. BY. KG, KZ, MD, RU. TJ, TM). European patent 
(AT. BE. CH. DE, DK. ES, H. FR. GB, C3R, BE, IT, LU, 
MC, NL. PT, SE), OAPI patent (BP. BJ. CF. CG, CI, CM. 
GA, GN. ML, MR. NE. SN, TD, TG). 



Published 

With international search report. 

Wish an indication in relation to deposited biological 
material fianished under Rtde 13bis separately from the 
description. 



(54) Title: IMPROVEMENTS RELATING TO THE SPECIHCITY OF GENE EXPRESSION 



(57) Abstract 



This invention seeks to improve the specificity of gene expression by targeting a specific expression site of a target gene. There Is 
thus provided a chimaeric gene which comprises a promoter which expresses in more than one region of the organism to be affected. The 
promoter is linked to an agent which affects the functioning of an endogenous gene in die plant which is also expressed in more than one 
region of the plant. The promoter and agent are selected so that there is an overlap in dieir expression sites at one or more desired locadons. 
This overlap sitc(s) gives increased specificity and targeting of gene expression. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to ttie PCX on the front pages of pamphlets publishing international applications under die PCT. 



AL 


Albania 


ES 


Spain 


LS 


LesodK) 


SI 


Slovenia 


AM 


Annenia 


FI 


Finland 


LT 


Litfaua&ia 


SK 


Skivakia 


AT 


Austria 


PR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


G£ 


Georgia 


MD 


Republic of Moklova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


T^kiftan 


BE 


Belgium 


GN 


Guinea 


MK 


Tbe foimer Yogoslav 


TM 


Itetaneoittan 


BF 


BoifciaaPaso 


GR 


Greece 




Republic of Macedonia 


TR 




BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


-MoUadndTob^ 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


a 


Cfiic d'lvoire 


KP 


Democntic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Kofva 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portty^ 






CU 


Cuba 


K2 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Loda 


RU 


Russian Pedetadon 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Batonia 


LR 


Liberia 


SG 


Sing^ore 







wo 98/44138 PCT/GB98/00939 

1 

IMPROVEMENTS RELATING TO THE SPECIFICITY OF GENE EXPRESSION 

This invention relates to a method for increasing the 
specificity of gene expression. In particular, the invention 
relates to the use of a chimaeric gene to generate a highly 
specific targeting effect as a mode of providing, for example 
but not exclusively, a targeted resistance to disease-causing 
agents in plants. 

For the purpose of this invention it is useful to describe 
in a simplified manner how a gene is constructed and how it 
functions (see Figure 1 which shows the structure of a gene, 
which gene may also be a chimaeric gene) . A gene can be 
considered to consist of three components (the numbers refer to 
the numbers in Figure 1); 1. a promoter (P) which determines 
when and where a coding sequence is transcribed, a coding 
sequence (CS) for the production of a protein and a 3" 
regulatory sequence (3*) that can sometimes also affect the 
transcription of the coding sequence. The 3' regulatory 
sequence is commonly known as a terminator. 2. A gene is 
expressed when the promoter permits the transcription and 
processing (10) of a working copy of the coding sequence to 
produce a messenger RNA (mRNA) . 3 , The mRNA is then translated 
(11) to give a protein product. 4. The protein product can then 
interact with a substrate or another protein or a regulatory 
sequence to cause an effect (E) . 

However, it should be noted that regulation of the 
expression of a gene can be affected at each stage of the 
expression process described above. Factors can act on the 



wo 98/44138 



2 



PCT/GB98A)0939 



promoter, on the transcription machinery to produce the mRNA 
and on processes that modify the mRNA or affect its stability. 
Factors can also act on the translation of the protein and on 
the turnover of the protein within the cell. Other factors can 
influence how the protein interacts with other components and 
achieves its effect. 

To explain the inventive concept, consider the following 
genes, gene l and gene 2 in a plant. Gene 1 is active in 
tissues A and B of a plant, whilst gene 2 is active in regions 
B and C of a plant. The activities of the two genes overlap in 
region B and this can be described visually as in Figure 2, 
which is in the form of a Venn diagram. From this Figure it is 
apparent that the site of joint expression is more limited or, 
in other words, more specific than the sites of expression of 
either gene on their own. 

Thus in this invention, in respect of plants, the 
chimaeric gene contains a promoter which expresses in more than 
one region of the plant. The promoter is linked to an agent. 
The agent will affect the functioning of an endogenous gene 
which is also expressed in more than one region of the plant. 
The areas in which the promoter and the endogenous gene to be 
affected are active are not identical but they do overlap at 
one or more desired locations. When the chimaeric gene is 
transferred into a plant, the agent will only have an. effect on 
the target endogenous gene at the. location (s) of overlap. 

There are several ways to exemplify the invention, of 
which increased tolerance or resistance to plant parasitic 
nematodes is a practical example. Although we have used cell 
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disruption and male sterility as examples, the system can also 
be used for the enhancement of a gene at a particular site. 

Several different mechanisms have been proposed to obtain 
cell specific disruption. The simplest method utilises a 
chimaeric gene comprising a promoter specific to the targeted 
tissue linked to a disruptive system. Even specific promoters, 
however, may express to a lesser degree in tissues other than 
those targeted, which is sometimes undesirable. 

Other applications have attempted to circumvent this 
problem by utilising two constructs, the first construct 
containing a chimaeric gene comprising a tissue specific 
promoter linked to a cell necrosis system (e.g. barnase) and 
the second construct containing a chimaeric gene comprising a 
promoter active in regions other than the one targeted, the 
promoter being linked to a protectant (e.g. barstar) which 
inactivates the necrosis system. The necrosis in tissues other 
than the one desired is therefore suppressed by the protectant 
(see International Patent Application Nos. W092/21757 (Plant 
Genetic Systems N.V.) and WO 93/10251 (Mogen International 
N.V.)) . 

This invention can prdvide, for example, a highly specific 
cell disruption system using a single construct. Other cell 
regulation systems to which the invention is applicable will be 
known to the skilled man. 

It is an object of the invention to provide a site 
specific expression system or targeting system which is 
generally applicable to any organism which has genes expressed 
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in different regions but where their sphere of expression 
overlaps. 

It is also an object of the invention to achieve increased 
specificity using only one construct comprising a chimaeric 
gene comprising two or more nucleic acid sequences, which 
construct is designed to interact with an endogenous gene in an 
organism. 

The present invention provides a method of improving the 
specificity of gene regulation in a transformed organism, the 
method comprising the steps of identifying an endogenous target 
gene in an organism, determining the location of more than one 
expression sites of the target gene, creating a chimaeric gene 
comprising a promoter which causes gene expression at at least 
two expression sites in an organism, including expression at 
one of the expression sites of the target gene, and an agent 
being a nucleic acid sequence which regulates expression of the 
target gene or a product thereof, stably incorporating the 
chimaeric gene into a cell of the organism by genetic 
transformation, and regenerating an organism from the 
transformed cell, which transformed organism contains the 
chimaeric gene, the expression of which gene in the organism 
causes the target gene or a product thereof to be regulated at 
at least one specific expression site in the transformed 
organism or progeny thereof. 

Preferably the nucleic acid sequence is a coding or a non- 
coding sequence* 

Preferably the expression of the target gene can be up 
regulated or down regulated. 
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Preferably the organism is a plant, whereby the 
transformed plant or propagules thereof contain the chimaeric 
gene. 

The mechanism whereby the agent acts on a gene could 
belong to any one of the following. The list should not be 
considered to be exclusive. 

1. antisense. 

2. cosuppression. 

3. inhibition or activation of the promoter of a target 
gene. 

4. inhibition or activation of transcription. 

5. alteration of messenger RNA stability or degradation 
of mRNA. 

6. inhibition or activation of translation. 

7. inhibition or activation of a protein 

8. alteration of protein turnover. 

9. acting as a cof actor. 

10. alteration of protein-protein interactions. 

11. alteration of the flux through a biochemical pathway. 
Some examples of these mechanisms are discussed briefly 

below. It should be borne in mind that the particular 
mechanism to be selected to achieve gene regulation will also 
require a certain level of site specific expression in order to 
be effective in the inventive concept. 

Down regulation may advantageously be achieved by the 
agent of the chimaeric gene being a nucleic acid sequence which 
is the antisense orientation of the whole or part of the 
promoter or a coding or non-coding sequence of the target gene- 



wo 98/44138 PCT/GB98/00939 



Alternatively, down regulation may be achieved by cosuppression 
of the promoter or coding or non-coding sequence of the target 
gene. 

Up regulation of the target gene may be achieved, for 
example, by introducing an activator of the promoter of the 
target gene. 

Combinations of these technologies may also be used. 

Other suitable methods of regulating gene expression of 
the target gene will be known to those skilled in the art. 

The agent of the chimaeric gene may comprise one or more 
nucleic acid sequences, each of which sequences, when 
expressed, carries out a particular function. There may thus 
be obtained specificity of expression of more than one 
endogenous gene using only one promoter. 

A construct can contain two separate chimaeric genes as 
expression cassettes, each chimaeric gene comprising a 
promoter, a coding sequence for an agent and a terminator. 
Each chimaeric gene acts on a different endogenous gene, which 
gene may be expressed at the same target site or a different 
site. There is thus the possibility of knocking out or 
increasing several components or target genes in a sequence of 
events, such as a particular biosynthesis chain, over a period 
of time. In other words, a temporal chain of events can be 
effected. Alternatively, each chimaeric gene could be 
transferred into the organism in two separate constructs, each 
construct containing one expression cassette, i.e. one 
chimaeric gene. 
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The nucleic acid sequence may be a DNA sequence or an RNA 
sequence. 

The promoter of the chimaeric gene may be expressed in 
more than one overlapping expression site of the endogenous 
gene. 

Advantageously the promoter is a nematode- inducible 
promoter, such as the promoter known herein as the KNTl 
promoter or the RB7 promoter. Other promoters which are caused 
to express by other agents acting on them at other attacked or 
growth sites may be utilised depending on the site specific 
expression regulation to be achieved. 

Advantageously the nucleic acid sequence is the or a part 
of the antisense sequence of the RB7 or KNTl promoter or coding 
sequence thereof. 

Alternatively the nucleic acid sequence may be a ribozyme 
or a targeted RNase to degrade a messenger RNA in order to 
effect, for example, mechanism 5 of the list of mechanisms 
above. Also, specific RNA*s can be stabilised or destabilised 
by specific nutrients, e.g. iron in the case of the mRNA for 
the cell surface protein receptor for transferring; or ligands, 
hormones and translation products, e.g. the effect of tubulin 
protein dimer on tubulin mRNA. Selection of nutrients, 
ligands, hormones or translation products expressed or required 
at certain locations is desirable for the inventive concept. 

An example of an activator of transcription is the heat 
shock factor of Drosophila which encodes a protein free in the 
cell. Upon heat shock, the heat shock gene factor binds to the 
promoter of the heat shock protein HSP70 and leads to increased 
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transcription. Heat shock proteins are found in bacteria, 
animals and plants. Activators suitable for use in the 
inventive concept which are site specific can be selected by 
the skilled man to achieve mechanism 4. 

Suitable cofactors for effecting mechanism 9 in an 
organism include vitamins such as pantothenic acid and vitamin 
B6. 

Finally, mechanism 10 could be effected by introducing, 
for example, the protein cAMP-dependent protein kinase into an 
organism. The cAMP -dependent protein kinase acts upon the the 
enzyme glycogen synthase by phosphorylating it. The glycogen 
synthase is turned into a less active form and glycogen 
synthesis is inhibited. 

The invention may also utilise a number of constructs, 
each promoter-gene fragment of the chimaeric gene of each 
construct having an overlap at the same target expression site 
as each of the other promoter-gene fragments, so that there is 
provided multiple overlap at the selected single expression 
site to further enhance the specificity of the system. The 
other expression site of the chimaeric gene may be the same as 
or different from the other expression sites of the other 
promoter-gene fragments. 

In order that the invention may be easily understood and 
readily carried into effect, reference will now be made, by way 
of example, to the following figure and example in which: 

Figure 2 shows the overlap of the expression sites of the 
two separate genes when they are in the same plant, 



wo 98/44138 



PCT/GB98/00939 



9 

Figure 3 shows the map for vector pATC37010 used to 
transform plants in accordance with the invention. 

Figure 4 shows the map for vector pATC37003, a control 
vector used to transform plants, and 

Figure 5 shows the map for pATC into which SEQ.ID.No.5 and 
SEQ.ID,No.6 were ligated to produce the vectors pATC37010 and 
PATC37003 Of Figures 3 and 4 respectively. 

Cell specific disruption at site B in Figure 2 can be 
achieved as follows. The promoter which regulates the 
specificity of expression from gene 1 can be linked to a region 
which will disrupt the activity of gene 2 in a construct. When 
the construct is introduced into plants, the agent disruptive 
of gene 2 will be expressed in regions A and B. There will be 
no effect at site A because gene 2 is not active here. There 
will be no effect at site C because the promoter of the 
construct is not active there and hence no disruptive agent for 
gene 2 is produced. There will be disruption of gene 2 at site 
B as the disruptive agent for gene 2 is present and gene 2 is 
also active, 

EXAMPLE 1 

Engineering increased tolerance or resistance to plant 

parasitic nematodes using Venn constructs. 

Plant parasitic nematodes such as the root knot nematodes 
and cyst nematodes cause 7 to 14% losses in crop yield world 
wide. The nematodes act by penetrating plant roots and 
generating unique feeding sites through which they derive their 
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nutrients. The feeding sites are altered plant cells, either 
giant multinucleate cells in the case of root ]cnot nematodes, 
or syncitia of several cells fused together in the case of cyst 
nematodes. The nematodes become sessile and are totally 
dependent on the feeding sites for nutrients. Our U.S. Patent 
No. 5,589,622 describes a general way of making plants 
resistant by linking feeding cell specific promoters to cell 
death or cell disruption systems to disrupt the feeding cells - 
The feeding cells are impaired in their function so the 
nematode starves or has a reduced food supply and is unable or 
less able to grow and to produce offspring. This method is an 
example of the simplest method of cell specific disruption 
described above. Other patents which utilise this principle 
are those which create sterility in a plant, for example. 
International Patent Application No. WO 89/10396 (Plant Genetic 
Systems N.V.) 

Promoter KNTl which is expressed in feeding cells, root 
tips and to a lesser extent in other meristems was identified, 
other workers have identified a gene, RB7 expressed in roots 
and giant cells (Conkling et al 1990, Opperman et al 1993). 
Our studies with the RB7 promoter linked to the marker gene GUS 
suggest that the RB7 gene is expressed in the body of the root 
and not at the root tip. A Venn construct containing the 
promoter to KNTl linked to a partial antisense sequence of RB7 
coding sequence and a nos terminator in a pBIN19 (Bevan, M. 
1984) derived plant transformation vector containing 
AgroJbacteriuiTi tumefaciens C58 was made. The construct was 
labelled pBIN05002 and was deposited by Advanced Technologies 
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(Cambridge) Ltd of 210 Cambridge Science Park, Cambridge CB4 
4WA, England under the Budapest Treaty on the International 
Recognition of the Deposit of Micro-organisms for the purposes 
of Patent Procedure at the National Collection of Industrial 
and Marine Bacteria (NCIMB) , 23 St. Machar Street, Aberdeen, 
Scotland on 20th March 1997 under accession number NCIMB 40871. 
Tobacco plants cv Heavy Western were transformed with this 
construct using Agrobacterivim mediated plant transformation in 
accordance with the method of Horsch et al (1985) . 

Regenerated transgenic plants were transferred to the 
greenhouse. Transgenic plants and non-transgenic controls were 
each infected with about 100 individuals of the root knot 
nematode Meloidogyne javanica. Eight weeks after infection the 
number of visible root knots and their size was determined. 
During this period the initial inoculum had the opportunity to 
infect, mature and produce a second generation of nematodes 
which in turn could infect the plant roots and mature. 

Eight of the lowest scoring transgenic pBIN05002 plants 
were grown to seed. Progeny from parent plants were again 
screened for increased tolerance or resistance to javanica 
as described above. In addition to the pBIN05002 plants, 
progeny from plants transformed with pBINOSlOl containing the 
KNTl promoter linked to the glucuronidase marker gene (GUS) 
(Jefferson, R.A. et al 1987) and progeny from untransf ormed 
plants were included as controls for comparison. pBINOSlOl was 
also deposited at the NCIMB on 20th March 1997 under accession 
number NCIMB 4 0870. Progeny from pBIN05002 plant line 32 
showed a significant increase in the number of plants with low 
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gall scores as shown in Table !• The results are significant 
in a Chi square analysis. 



Table 1 

Number of plants in low and high gall score categories for 
untransformed control plants, control pBINOSlOl plants and 
pBIN05002 test plants. 

Low gall score = 0 to 50 galls per plant. 

High gall score = 51+ galls per plant. 

Treatment plants with plants with 

low gall high gall 

score score 



Untransformed plants 18 13 

pBINOSlOl control plants 13 17 

pBIN05002 line 32 test plants 25 7 



EXAMPLE 2 

The overlap principle illustrated in the above example 
using a cell disruption system for increased specificity in 
nematode disruption can equally well be carried out in the 
flower of Arabidopsls, for example, or other plants to provide 
flowers with altered flower pattern or structure, for example, 
male sterility. This example utilises DNA sequences identified 
in Arabidopsis . 

There are four elements of the flower (sepal, carpel, 
petal and stamen) which are postulated to be under the control 
of three genes (Coen, E.S. and Meyerowitz, E.M. , 1991). 
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Altering the balance of these genes causes a variation in 
flower pattern. For example, both the gene agamous and 
apetalaS must be expressed in the same part of the flower to 
give rise to the male part of the plant, the stamen • Agamous 
is expressed both in the carpels and stamens, whilst apetala3 
is expressed in both stamens and petals. 

In order to make a construct following the overlap 
principle which is the subject of this invention, we require 
the promoter from one gene (e.g. agamous, active in carpels and 
stamens) linked to a disrupter of a second gene (e.g. apetalaS , 
active in petals and stamens) to effect disruption in only the 
stamens . 

A 435 basepair fragment of the agamous promoter was 
isolated from Arqabidopsis thallana DNA using the polymerase 
chain reaction with Taq and Taq-extender using the following 
two primers according to published procedures (Thomas, C. , 
1996) : 

Primer 1 (SEQ.ID. No. 1) 

ATCGAAGCTT CTAAATGTAC TGAAAAGAAA CA 

Primer 2 (SEQ.ID. No. 2) 

ACTGGGATCC GAAAATGGAA GGTAAGGTTG TGC 

Primers were based on the sequence given in the Genbank 
DNA sequence entry ATAGAMSG for the genomic agamous sequence. 
Primer 1 contains an added Hindlll restriction site at its 5" 
end. Primer 2 contains an added BamHI restriction site at its 
5' end. 
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The following primers were designed from the Genbank 
sequence entry ATHAPETALA in order to amplify out part of the 
apetala3 gene sequence: 
Primer 3 (SEQ.ID, No. 3) 
ATCGGGATCC ATGGGCTCAC GGTTTTGTGT GA 
Primer 4 (SEQ^ID. No*4) 

ATCGGAGCTC TTATTCAAGA AGATGGAAGG TAATGA 

Primer 3 was specifically designed to begin amplification 
at position 992 of the published apetala3 sequence, which is a 
start codon in the wrong reading frame, to produce an active 
product and which avoids the initial part of the sequence that 
has strong homologies with other MADS box genes in the same 
gene family. Primer 3 also contained a one base pair change 
from the published sequence to remove an unwanted Sad 
restriction site. Primer 3 has a BamHI restriction site at its 
5' end. Primer 4 has a Sad site at its 5' end. A 1586 bp 
fragment was amplified from Arabidopsis DNA using primers 3 & 4 
using PGR. 

The following cloning methods are familiar to any one 
skilled in the art and the results can be obtained by following 
the methods in Sambrook et al (1989). The agamous promoter 
fragment was ligated into a pBluescript derived vector 
(Stratagene Ltd., Cambridge, UK) as a Hindlll-BamHI fragment. 
The altered apetala gene fragment was ligated downstream of the 
agamous promoter as a BamHI-SacI fragment in the same vector. 
The vector also contained a nos terminator sequence downstream 
of the altered apetalaS sequence as a SacI-EcoRI fragment. The 
vector was named pDVM3 7010. A second plasmid containing the 
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agamous promoter in front of the m-gfp-ER reporter gene 
obtained from Jim Haselhoff, MRC was made as a control and was 
named pDVM37003, 

The promoter-gene fragment-terminator cassettes were 
excised from pDVM37010 (SEQ.ID. No. 5) and pDVM37003 (SEQ.ID. 
No. 6) as NotI restriction fragments and ligated into a pBIN19 
(Bevan, M. (1984)) derived vector pATC to give plasmids 
PATC37010 (map shown in Figure 3) and pATC37003 (map shown in 
Figure 4) . These sequences could be cloned into any other 
equivalent vector which has suitable restriction sites therein, 
i.e. NotI at each end of the cassette. The map for pATC is 
shown in Figure 5. It has modified restriction sites compared 
with PBIN19. pATC37010 produces a co-suppression product under 
the control of the agamous promoter to inactivate apetala3 
function in the developing stamens of the flower. 

The plasmids were transferred into Agrobacterium 
tumefaciens host LBA4404 and used to transform Arabidopsis 
thaliana following the method of Bechtold et al (1993) and 
Nicotiana tabacum cv K326 using the method of Horsch et ai 
(1985) . 8 Arabidopsis plant lets transgenic for pATC37010 and 6 
Arabidopsis plantlets transgenic for pATC37003 were obtained. 
Three sets of one hundred leaf discs were used for Nicotiana 
transformation for each construct. Transgenic callus growth 
was detected for all three sets. 
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The Arabidopsis plantlets were transferred into soil 10-14 
days after germination and grown until flowering* The flowers 
exhibited no stamens, and double rose carpels. 

The kanamycin resistant pATC37010 transgenic plants were 
further screened for the presence of the desired inserts by PGR 
with Tag polymerase using primers 1 and 4 following procedures 
known to one skilled in the art. The PGR was conducted for 40 
cycles of incubation involving the steps of incubation at 94 
for 60 seconds, 60**C for 3 0 seconds and 72**C for 140 seconds. 
PGR positive samples were identified by visualisation of the 
PGR products upon agarose gel electrophoresis following 
procedures known to one skilled in the art. 

The control pATG37003 transgenic plants were further 
screened for the presence of the desired inserts by PGR with 
Taq polymerase using primers 1 and primer 7 following 
procedures known to one skilled in the art. The PGR was 
conducted for 40 cycles of incubation involving the steps of 
incubation at 94 ''C for 40 seconds, 60<*C for 30 seconds and 72**C 
for 140 seconds. PGR positive samples were identified by 
visualisation of the PGR products upon agarose gel 
electrophoresis following procedures known to one skilled in 
the art. 

Primer 7 (SEQ. ID No. 7) 
GAAGTGGGAG GAGTGGAGTG 

In both cases, transgenic plants containing the 
appropriate construct were identified. 
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SEQUENCE LISTING 



GENERAL INFORMATION 
(i) APPLICANTS: 

(A) NAME: 

(B) STREET: 

(C) CriY: 

(D) STATE: 

(E) COUNTRY: 

(F) POSTAL CODE: 



Advanced Technologies (Cambric^e) Limited 

Millbank, Knowie Green 

Staines 

Middlesex 

England 

TW18 IDY 



(ii) 



TITLE OF INVENTION: 



Improvements Relating to the Specificity 
of Gene E:q}ression 



(iii) NUMBER OF SEQUENCES: 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: 

(B) STREET: 

(C) CITY: 

(D) STATE: 

(E) COUNTRY: 

(F) POSTAL CODE; 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: 

(B) COMPUTER: 

(C) OPERATING SYSTEM; 

(D) SOFTWARE: 

(vi) CURRENT APPLICATION DATA: 
(A) APPLICATION NUMBER: 

(C) CLASSIFICATION: 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(viii) ATTORNEY/AGENT 
INFORMATION: 
(A) NAME: 

(C) REFERENCE: 



6 



British-American Tobacco Company Limited 

Regents Park Road 

Southampton 

Hampshire 

England 

S015 8TL 



Diskette 3.50 inch 
\riglen P5/75 
MS-DOS Windows 3.1 
Microsoft Word 2.0 



Not >"et known 
Not yet Viuswn 



9706381.2 
27th March 1997 



Mrs. M R. Walford/ Mr. K.J.H. MacLean 
RD-ATC-17 



(ix) TELECOMMUNICATION 
INFORMATION: 

(A) TELEPHONE: 01703 777155 

(B) TELEFAX: 01703 779856 
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(2) INFORMATION FOR SEQ. ID. N0:1 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: 

(D) TOPOLOGY: 

(ii) MOLECULE TYPE: 

(vi) ORIGINAL SOURCE; 
(A) ORGANISM: 

(ix) FEATURE: 

(A) NAME: 

(B) LOCATION: 



32 

nucleic acid 

single 

linear 

sjiUhetic primer 
Arabidopsis thaliana 



Hind in restriaion site 
5-10 



(xi) SEQUENCE DESCRIPTION: 



SEQ. ID. NO: 1: 



ATCGAAGCTT CTAAATGTAC TGAAAAGAAA CA 



32 
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(2) 



INFORMATION FOR SEQ. ID. NO:2 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY; linear 



(ii) MOLECULE TYPE: 

(vi) ORIGINAL SOURCE: 
(A) ORGANISM: 

(iv) ANTISENSE: 

(ix) FEATURE: 

(A) NAME: 

(B) LOCATION: 



synthetic primer 

Ar^^idopsis thaliana 
yes 



Bam HI restriction site 
5-10 



(xi) SEQUENCE DESCRIPTION: 



SEQ. ID. N0:2: 



ACTGGGATCC GAAAATGGAA GGTAAGGTTG TGC 



33 
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(2) INFORMATION FOR SEQ. ID. N0:3 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE 

(C) STRANDEDNESS: 

(D) TOPOLOGY: 

(ii) MOLECULE TYPE: 

(ix) FEATURE: 

(A) NAME: 

(B) LOCATION: 

(ix) FEATURE: 

(A) NAME: 

(B) LOCATION: 

(ix) FEATURE: 

(A) NAME: 

(B) LOCATION: 

(xi) SEQUENCE DESCRIPTION: 



32 

nucleic acid 

single 

linear 

synth^ic primer 



Bam HI restriction site 
5-10 



start codon 
11-13 



deliberate base change from A to G 
14 

SEQ. ID. NO: 3: 



ATCGGGATCC ATGGGCTCAC GGTTTTGTGT 6A 



32 
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(2) INFORMATION FOR SEQ. ID. N0:4 

(i) SEQUENCE CHARACTERISTICS: 



(A) LENGTH: 36 

(B) TYPE nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: synthetic primer 

(iv) ANTISENSE: yes 

(ix) FEATURE: 

(A) NAME: Sac I restriction site 

(B) LOCATION: 5-10 

(xi) SEQUENCE DESCRIPTION: SEQ. ID. NO: 4: 



ATCGGAGCTC TTATTCAAGA AGATGGAAGG TAATGA 



36 
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(2) INFORMATION FOR SEQ. ID, N0:5 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2319 

(B) TYPE nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear in source 

circular in plasmid 

(ii) MOLECULE TYPE: plasmid DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Arabidopsis tlialiana 

(B) STRAIN: Landsberg 

(ix) FEATURE: 

(A) NAME/KEY: promoter - Arabidop 

(Genbaiik ATAGAMSG) 

(B) LOCATION: 26-441 

(ix) FEATURE: 

(A) NAME/KEY: coding sequence - Arabic 

(Gcnbaiik ATHPETALA) 

(B) LOCATION: 448-2013 

(ix) FEATURE: 



(xi) SEQUENCE DESCRIPTION: SEQ. ID. NO: 5: 

GCGGCCGCGA TATCGTCGAC AAGCTTCTAA ATGTACTGAA AAGAAACACC AGTTTAATTA 60 

ATTATACTTT CCTCACATAT AACTATCAAC CAAGTACAAA ACTTTTGTCA ATTCTCAAAA 120 

TCAACTTTCA CCACATAATT ATCTAACATG TGTATGTTCC AAAACCAGTT TAAATGAATT 180 

ACTTTTCAGA AAATACATGT ATATTAACTC TATCTAATAA AGAAGAAACA CATACTTATC 240 

TCATAGATTC CATTCATAAA ACTATGCTTT AGTGAGTAAG AAAACCAGTA ATCAAACACA 300 

AATTGACAAG ACACTATATG GATGTAAAAA GTGGGGAAAA TATGGTGATA AATAGTAGAG 360 

AAAATTAAAA AGAAAAAATA ATATTCCTTT ATAAATGTAT ATACCCATCT CTTCACCAGC 420 

ACAACCTTAC CTTCCATTTT CGGATCCATG GGCTCACGGT TTTGTGTGAT GCTAGGGTTT 480 

CGATTATCAT GTTCTCTAGC TCCAACAAGC TTCATGAGTA TATCAGCCCT AACACCACGT 540 

ACACCATCTC TCTAAACACC ACTCTTAAAT TAAGCTAATT GAGTTGCTTT GTTTTCTTAT 600 

AATTAACCAC TACTTTTTTG GTGATTTTGT TGGTTATAGA ACGAAGGAGA TCGTAGATCT 660 

GTACCAAACT ATTTCTGATG TCGATGTTTG GGCCACTCAA TATGAGGTTT TTTTCCTTCT 720 

TAGATCTTTC TTCTTCTTCT TGATATGTGT TTCGCTGGTT GGTTAAATTC TTGATGCGTT 780 

TTGCTGCAGC GAATGCAAGA AACCAAGAGG AAACTGTTGG AGACAAATAG AAATCTCCGG 840 
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ACTCAGATCA 


AGTATTTGTT 


TCTTCTCTCT 


TCTCTTAGAT 


GAGGAGTTTT ACTAAAAAAA 


900 


ATGAGTACGG 


AAATATACAT 


ATTTTTAAAA 


TTGTAGGCAG 


AGGCTAGGTG AGTGTTTGGA 


960 


CGAGCTTGAC 


ATTCAGGAGC 


TGCGTCGTCT 


TGAGGATGAA 


ATGGAAAACA CTTTCAAACT 


1020 


CGTTCGCGAG 


CGCAAGGTTC 


XCTTCATACT 


TTTCCCTTAC 


CTAGGGTTTC AATTAATCCT 


1080 


ATATACCCAA 


GCTTCAGTTT 


TGAATTGAAT 


TATTAAAAAA 


TGAATTTTAT TGTTGTATAT 


1140 


ATGTTTTAGA 


AAAAGAAACA 


TTTTGTTTAC 


TGTTGGATAA 


TATATGTTAA 


TTGTATTGTA 


1200 


CTGTACAGTT 


CAAATCTCTT 


GGGAATCAGA 


TCGAGACCAC 


CAAGAAAAAG 


GTCACATCTT 


1260 


CTATGTCCAC 


TCACTTTTCC 


ATTTTATCAT 


ATTTATTTGT 


CTCAACAATT 


TTGTGACAAT 


1320 


TGAATTTATC 


AACTTACTAA 


AACTGTTGAT 


AACACTTTTC 


TTGGACAATT 


ATATTTGTGT 


1380 


GTGTGTGTGT 


GTGTGTTTAA 


GCTAATGGAT 


AAAGAAAATA 


CCAAGTATAC 


TATATAGTGA 


1440 


TGTCATAATA 


ACTTGGGTAT 


ATATCTTCAT 


AATTTTTTTG 


GGTGGGAATA 


TTTCTTCATA 


1500 


ATTTCTCTTG 


TGGTTTACAC 


AATTGCAGAA 


CAAAAGTCAA 


CAGGACATAC 


AAAAGAATCT 


1560 


CATACATGAG 


CTGGTAATAT 


CTCTTTCTGT 


TTTTCTCAAA 


TGTTGGTTTA GGCATAATAC 


1620 


ATTCATGGAA 


TACGGAGCCA 


GTTAAAAAGA 


TATCTAGAAA 


TGTAGTGTAG 


ATTGATCAGT 


1680 


CACTCTTATG 


TTTTCTTGTG 


ATTCTCTTAT 


CGAAATATCT 


CCTAGTTAAA 


TCATATATCA 


1740 


AATGTCATGT 


CATTTCGAAT 


TAATAATATT 


GGTTTTAGTT 


ATGTGGAATA 


TGGCTTAAAA 


1800 


CATGTTTTGG 


TGAATTAGGA 


ACTAAGAGCT 


GAAGATCCTC 


ACTATGGACT 


AGTAGACAAT 


1860 


GGAGGAGATT 


ACGACTCAGT 


TCTTGGATAC 


CAAATCGAAG 


GGTCACGTCG 


TTACGCTCTT 


1920 


CGTTTCCACC 


AGAACCATCA 


CCACTATTAC 


CCCAACCATG 


GCCTTCATGC 


ACCCTCTGCC 


1980 


TCTGACATCA 


TTACCTTCCA 


TCTTCTTGAA 


TAAGAGCTCG 


AATTTCACCC 


GATCGTTCAA 


2040 


ACATTTGGCA 


ATAAAGTTTC 


TTAAGATTGA 


ATCCTGTTGC 


CGGTCTTGCG 


ATGATTATCA 


2100 


TATAATTTCT 


GTTGAATTAC 


GTTAAGCATG 


TAATAATTAA 


CATGTAATGC 


ATGACGTTAT 


2160 


TTATGAGATG 


GGTTTTTATG 


ATTAGAGTCC 


CGCAATTATA 


CATTTAATAC 


GCGATAGAAA 


2220 


ACAAAATTAT 


GCGCGCAAAC 


TAGGATAAAT 


TATCGCGCGC 


GGTGTCATCT 


ATGTTACTAG 


2280 


ATCGGGAATT 


CTGTTTAAAC 


TCGAGACTAG 


T6CGGCCGC 






2319 
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(2) INFORMATION FOR SEQ. ID. N0:6 

(0 SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 1559 

(B) TYPE nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear in source 

circular in plasmid 

(ii) MOLECULE TYPE: plasmid DNA 

(ix) FEATURE: 

(A) NAME/KEY; promoter - Arabido 

ATAGAMSG) 

(B) LOCATION: 26-441 

(ix) FEATURE: 

(A) NAME/KEY: coding sequence - g 

(B) LOCATION: 443-1258 

(ix) FEATURE: 



(xi) SEQUENCE DESCRIPTION: SEQ. ID. NO: 6: 

GCGGCCGCGA TATCGTCGAC AAGCTTCTAA ATGTACTGAA AAGAAACACC AGTTTAATTA 60 

ATTATACTTT CCTCACATAT AACTATCAAC CAAGTACAAA ACTTTTGTCA ATTCTCAAAA 120 

TCAACTTTCA CCACATAATT ATCTAACATG TGTATGTTCC AAAACCAGTT TAAATGAATT 180 

ACTTTTCAGA AAATACATGT ATATTAACTC TATCTAATAA AGAAGAAACA CATACTTATC 240 

TCATAGATTC CATTCATAAA ACTATGCTTT AGTGAGTAAG AAAACCAGTA ATCAAACACA 300 

AATTGACAAG ACACTATATG GATGTAAAAA GTGGG6AAAA TATGGTGATA AATAGTAGAG 360 

AAAATTAAAA AGAAAAAATA ATATTCCTTT ATAAATGTAT ATACCCATCT CTTCACCAGC 420 

ACAACCTTAC CTTCCATTTT CGGATCCAAG GAGATATAAC AATGAAGACT AATCTTTTTC 480 

TCTTTCTCAT CTTTTCACTT CTCCTATCAT TATCCTCGGC CGAATTCAGT AAAGGAGAAG 540 

AACTTTTCAC TGGAGTTGTC CCAATTCTTG TTGAATTAGA TGGTGATGTT AATGGGCACA 600 

AATTTTCTGT CAGTGGAGAG GGTGAAGGTG ATGCAACATA CGGAAAACTT ACCCTTAAAT 660 

TTATTTGCAC TACTGGAAAA CTACCTGTTC CATGGCCAAC ACTTGTCACT ACTTTCTCTT 720 

ATGGTGTTCA ATGCTTTTCA AGATACCCAG ATCATATGAA GCGGCACGAC TTCTTCAAGA 780 

GCGCCATGCC TGAGGGATAC GTGCAGGAGA GGACCATCTT CTTCAAGGAC GACGGGAACT 840 

ACAAGACACG TGCTGAAGTC AAGTTTGAGG GAGACACCCT CGTCAACAGG ATCGAGCTTA 900 

AGGGAATCGA TTTCAAGGAG GACGGAAACA TCCTCGGCCA CAAGTTGGAA TACAACTACA 960 

ACTCCCACAA CGTATACATC ATGGCCGACA AGCAAAAGAA CGGCATCAAA GCCAACTTCA 1020 

AGACCCGCCA CAACATCGAA GACGGCGGCG TGCAACTAGC TGATCATTAT CAACAAAATA 1080 
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CTCCAATTGG C6ATGGCCCT GTCCTTTTAC CAGACAACCA TTACCT6TCC ACACAATCTG 1140 

CCCTTTCGAA A6ATCCCAAC 6AAAAGAGAG ACCACATGGT CCTT C TTGAG TTTGTAACAG 1200 

CTGCTGGGAT TACACATGGC AT6GATGAAC TATACAAACA TGATGAGCTT TAA6AGCTCG 1260 

AATTTCACCC 6ATC6TTCAA ACATTTG6CA ATAAA6TTTC TTAAGATTCA ATCCTGTT6C 1320 

CG6TCTT6CG AT6ATTATCA TATAATTTCT 6TT0AATTAC 6TTAA6CAT6 TAATAATTAA 1380 

CAT6TAAT6C AI6AC6TTAT TTATGA6ATG GGTTTTTAT6 ATTA6ASTCC OSCaUiTTATA 1440 

CATTTAATAC 6G6ATA6AAA ACAAAATTAT 60606CAAAC TAGGATAAAT TATC606CGC 1500 

G6T6TCATCT AT6TTACTA6 ATC6GGAATT CTGTTXAAAC TC6A6ACTA6 T6CG60CGC 1559 



(2) 



INFORMATION FOR SEQ. ID. NO:7 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE 

(C) STRANDEDNESS: 
0)) TOPOLOGY: 

(ii) MOLECULE TYPE: 

(iii) ORIGINAL SOURCE 
(A) ORGANISM: 

(iv) ANTISENSE 

(xi) SEQUENCE DESCRIPTION: 
GAACTGGGAC CACTCCAGTG 



20 

nucleic acid 

single 

linear 

synthetic primer 



Aequorea victoria 
yes 

SEQ. ID. NO: 7 



20 
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Appttcini't or t%eTA't file 




iMcnuaioiwI Appticatton ^' - 






RD-ATC-I7 







INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(FCTRulenM 



A. The tndicaUons made bciow relate to the microorganism referred to in the description 
onDaee il .line 


B. IDEPHTIFICATION OF DEPOSIT FuiUw*po«i«««id«« 


fiedoNMadlMMNnl 


*- □ 


Nunc afdepouufy utfuiuuon 






The Nauonal CoUections for Industrial and Marine Baaeria Limited (NCIMB) 







Addtcn «f depoftiuiy uuututton (itidtubng po$tal codm amd eomtry^ 

23 St Machar Drive 
Aberdeen AB2 IRY 
Scotland, United Kingdom 



DMcofdcpQui 

20/03/97 



NCIMB 40870 



C ADDITIONAL INDICATIONSflcav«»lanti/fiora/9^a»k; ThttnfennaiiM«coiiliiMedM«ddi^ Q 



• Agrobacterium tumefaciens Strain Number CSS pBIK 05 10 1 

• Please And enclosed a copy of the Receipt of Deposit and a copy of the viability proof from the Depositry }nstituiioft 

• Name and address of Depositor Advanced Technologies (Cambridge) Limited. 2 1 0 Cambridge Science Park, 

Cambridge CB4 4WA, United Kingdom. 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (tf Ok tndtcauonM an iuH for aUd^SigMd Stated 



E. SEPARATE FURNISHING OF INDICATIONS (Jtafbia^k ,fnot appi,cabM 



The indicattonB lined bdow wU) be mbnuticd lo the liMcnuiioMl Buruui Uicr <ap€afy tht ggrwal namrtcftiM tndKMioru €.g^ "Aecemon 

Sumbtr of Deposit'} 



For fccetvii^ Ofiioe me only 



For KceivMg Ofitce me otiiy 



□ Tlusshceiv 



T'f'"''1ffWr"'^8 



Aulhonzcd oHiccr 



0 TluiifaMiwu received fay the MitcnttiioiialBimMio 



Authonicd officer 



Form PG'RO/^l34(Juiv 1992) 

SUBSTiTUTE SHEET (RULE 26) 
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^ ^ , «i'-'>;.».:r:aM ck the tepcsit zf microokcanisms 

Advanced Technolpgies fob ths purposes or patsht moccDune 

(Cantari£|Be} Ltd., 

ao CatoK^ Scimce ParK. ihtchnatiohal rom. 

C84 4UA 

RECEIPT IN THE CASE Of AN ORXCINAL OCPOSXT 
issuttd pursuant to RuL* 7.1 by Ch« 
INTERNATIONAL OEPOSZTAAY AUTHORITY 
iJcutiftsd ac tnc boctoa ot chis p«9« 



I. ZDEKTirXCATION OF THE MZCBOORCAMISM 



XdcntiClc«cton r«C«r*ficc qiv»» by th« Accassion nuiab«r 9iv«n by th« 

OEPOSlTORt INTERNATIONAL OEPOSITAAY AUTHORITY: 

Agrobacterium tumefaciens 

C58 pBINOSlOl ^^^MB 40870 



It. sciorriric oesckxptzon ako/or proposed taxonomic ocsichatioh 



Th« alcroor9anls« IdvncKlcd under T 4bov« was accoav'nlad byt 
] j « scientific dascription 
DC j a propoaad tasono«ic d«a«9nation 
(Mark with * cross v*i«r« applicabla) 



2X1. RECEIPT AND ACCEPTANCE 



This Intarnaclonai Depositary Authority accepts tha microorqanlsK Idantlflcd under I abova, 
whtch was racalvad by It on 33 Maroi 19g7(dACa ot thm original daposit)^ 



IV. RECEIPT or REQUEST FOR COKVERSION 



Tlia ■Icroorqaniav idantitlad undar Z abowa was racalvad by this lataraational 

Daposltary Authority on (data of tha original dapoalt) and 

a request to convert the original deposit to a deposit under the tudapest Treaty 

was received by It on (date of rooeipt ot rsquost for conversion) 



V. IMTEIINATIOMAL DtPOSITAAY AUTHORITY 



J^/^l*^r,^ I Si9natuce(s) ot paraon<a) havlnf the power 

'^WrAiU to represent the Interna tlonai Oepoaitary 

23 St Machef Drive Authority or oC authorised oeCieiei(a)] 

.. ^^'S?'®" Scotland oate. 31 March 1997 ^ H }^ 



^ tfhere Rule i.4(d) applies* such date is the date on which tho status ot intoraat lonsl doposltsry 
authority was acquired. 

Porsi Br/4 <sele page I 
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Advanced Technologies 

(Cantnc^) Ltd.. 
210 Caiial^ a^ Scxeice Fark, 
Canfari^ge. 
CB4 4WA 



«^M7:UM CF 7H£ rCp-J^:? ZF MlCRUJRCAMlSMa 
rOR THE PURPOSES OF PA7SNT PROCCOURC 



ZNTCJUIATXOHAL FORH 



RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 
issued pursuant to kaie TA by the 
XNTeRHATZOHAL DCPOSXTAIIY AirrHORITY 
iJciitiCtsd At turn bottom ct this paqc 



ZOEHTXFXCATZON OF THE HXCftOOHCANXSH 



Idanc U lc«t ion r«<«r*nc« given by tha 
OEPOSZTOR: 

Agrooacteriun tumefaciens 
C58 pBlNOSlOl 



Accession number given by en* 
XrrTERNA-flOHAL DEPOSITARY AUTHORITY: 

NCIMB 40870 



XZ. SCXCNTirXC OESCklPTIOII AND/OR PROPOSCO TAXOHONXC DESlGHArXON 



The ffllcroorqenism idencLtled under I ebuve we« sccoMpanted byi 
[ j a.sciencKic description 
[ X I • proposed tesonooic destgnetton 
(Mark viCh a cross wtiere applicable) 



III. RECEIPT KHD ACCEPTANCE 



This Inceriiaclonai Oeposlcary Authortcy accepts the aicroorganism Identified under X aoove* 
which was received by It on 30 ^'tl^cn 1997(<l'te at the original deposit I ^ 



XV. ficcexPT or request for cohversxon 



Tlte ■IcxoocgantsH identified undor I above wee received by this Xncernationel 

Oepoiitary Authority on |dat« of the ortglnei deposit) and 

a request to convert the orlgioai deposit to a deposit under the Budapest Treaty 

vas received by it on (dete oC receipt ot request Cor conversion) 



V. IKTIRlfATtOKAt OKMSITARr AimiORXT7 



Aberdeen 
Ad4r«s«> UK 



NCtASa Ltd 

^,fl-!l«^Orive 
AOS 1RV 



Signature's I cC p«rson(«) Having the power 
to represent the Xnternatloaal Oopoflitary 
Authority or eC author isad oCCielai(s)t 



Oatai 31 March 1997 



Where Rale <.4(d) appilaa. 
author ley vaa jcguired. 



such date la the data oo which the atatua ot Intarnatlooal depoaitary 



rora BP/4 fsoie page| 
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a£crc:::T:rN of tks zzr: 



Advanced Technology (Cambridge) Ltd 
210 Cambridge Science Park» 
Cambridge. 
CB4 4WA 



d7] 



7 ??-:scas 



issued pursuant ca aule 10. 2 bv the 
idttAt:i£i«l an e*.« fsIUwing p«9e 



.5^0 ACDRiSS CF THE PARTY 
TO WHOM THE VIASILXTr STATEMENT 
IS 



J 



2 DC?OSZTOR 


XI. X0SN'7I?XCATIOH OF TKS MXC!lCOIlCA^;IS^: 


Naee: 

AS ABOVE 

Address: 


Access Loa auadec given by the 
iktsh^atiosa:. oe?os:TAXii: acthoaztv: 

NCIMd 40870 
Date of the de^osie or of the trans feet 

20 March 1997 


III. VIAaXLITY STATT.HEST 


Tiie viACiiity of iae aicroorganism ider.tii:.ed uader 11 *oov« ves :;esced 

on 26 March 1997 ^- On chat date, tne said aieroorganisa was 

3 

1 ^ 1 viable 

) no longer viable 



^ Indicate the date of tbe original deposit or, where a new deposit or a transfer baa been 
aade, the aost recent relevant date (date of the new deposit or date of the transfer). 

^ In the cases referred to In Rule 10.21a) fli) and liU). refer to the Aost recent viability 

test. 

^ Mark with a cross the applicable box. 



rora (firss pace) 
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V. INTSSNfM ZONAL OSPOSITAAY ALTKORITY 



Addrsss: 



NCIfijS Ltd 

23 St Maetai Drive 
Aberdeen Scoftano 
UK AO? 1RY 



Sigr.acufeis) of person (s) having th« power 
&3 rsprescr.r the lA^ernisxor.al depositary 
Aut^oric*/ or o£ Authorised a:£ic^«l(s)s * 



°*-«' 31 March 1997 



^ F1.11 :.A t^.e mfcrr^cicn has be«n requested ead i5 the results of the test vers aegaeive. 



rorr*. 3?/9 {second a.-.d last pace) 
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AflplMMtt'l or ftgMl% file 






nfcfcncc mndbcr 


RD-ATC-17 





INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
(KTRulelSftls) 



A. The indications made bciow relate to the micxoorgamsm referred to in the description 
on page Ij .line la 



B. IDENTIFICATION OF DEPOSIT 


Further dcpoMtt are idcMilied on aa addM 


■oanlAacl q 


Name of deposiury tnstituuon 






The Nauonal Collections for Industrial and Marine Baaeria Limited G^CIKfB) 




Addrca of dqionlary mliUibon (tnchuUn^ pottai cod» and eounoy) 

23 St. Machar Drive 
Aberdeen AB2 IRY 
Scotland, United Kingdom 


Dale of depottt 

20/03/97 


/i^<^ff^ff Number 

NCIMB 40871 


C ADDITIONAL IN D ICATI0NS/2mv« biank if not appbcabU) TMs informatioii ii caMmucd on additioiid ih 


aet □ 



• Agrobacterium iume/aciens Strain Number CSS pBIN 05002 

• Please find enclosed a copy of the Receipt of Deposit and a copy of the viability proof from the Depositry Institution. 

• Name and address of Depositor: Ad\anced Technologies (Cambridge) Limited, 2 10 Cambridge Science Pack, 

Cambridge CB4 4WA. United Kingdom. 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE fAADt i^ihemd,ccuomar»mtt/braUd€,igMdSuus) 



£. SEPARATE FURNISHING OF INDICATIONS (leaf blank .f not appiicobU) 




For receiving Offke tttc only 



For nonvifig Office use only 



D Thisiheet 



Authonzcd ofltcer 



0 TliMaheetwaifeoavedbyduiinUmationalDuranio 



Auihonzcd officer 
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... - MCCOCNtTlON or TMC SCPCSX? OF MICROOUGMIXSNS 

Aduvsad TbcknQlqgies worn me ruRFOsss or patskt piioccouiic 

(CaRizldleB) Ltd., 

aO Ca ntarK^ Science Park. wTouiATioMAt roMt 

CS4 4bM 

Kcccirr XM tmc casc or an oriczmal octosxt 
i9su«4 pursu«itc co iiiil* 7.1 by thm 

UrrSRNATXOIUL OKTOSXTAJty AUTMOKXTT 

ld«ticiei«d at ttf botco* ot this p«9« 



X. XDOCTXrXCATXON Or THE MXCSOORGANZSH 



Xd«ntlCic«clon r»C«r«nc« ^(vvn by th« Aee«s«l«ii imabsr glvsn by tiM 

OCPOaZTORt XKreXNAYXONAI. OCPOSXTARY AUTHORXTri 

Agrobacterium tumefaciens 

058 PBIN05002 NCIMB 40871 



zx. scxcMTxrxc ocscxzrrzoii amd/or rRorosco tazomonxc ocsxcNArzoM 



Th« ■lerooc9«filsm ld«nttet*d under X Above was Aeeoiip«iil*d byi 

A selAnclCle dAserlptlon 
[ X 1 A proposed CAKonoAAC dsslqiiAClon 



IHsrft with A cross wtisrs AppLle«bis| 



IZX. ReCXZFt AM3 ACCEPT AMCZ 



This lACsrnAtionAl Oeposltsry Authority sccspts th« ■icrooc9«nlso ld«fitlCl»d uadsr X sbov*. 
which WIS rscsived by it on 20 Nbrch 1997(d*ts of th« orlqlnsl dsposLt)^ 



XV. RSCSXPT or MOUBST rOR COHVEKSION 



Ttts ■icroor9«ais« IdootiClod uadoc Z Abovo was roeoW*d toy this lotoraAtlOMi 

DopesltAcy Atttberlty on Cd«c« ot tbo oriylnAi doposUl aad 

A toquoAt to coavoct tho ecl9iMi dopO A lt to a doposit aAdAr tbo BodApost TroAty 

«As roeoivod by it oo Itfoto of coeaipt ot roquoofe Coff eoovocsioo) 



V. UfmHATXONAL OKPOSZTART AUTHORXTT 



Mami ^1^1 AO m i I Si90AtttC«(s| of pocAOOfs} bAvlo9 tlio poifor 

NwHlIB LfCi roprosoot tho ZatoroAtiooAl Oapoaltary 

23 SI MftdMi OrlM Aatboflty or of autboriaotf otClciaKsli 

.ddcaaar ^byn ^^S<^J«arw do.q. 31 March ISS7^^^^ JUiT^ 



^ Mbota aula <.4(d) appiioa. aodi data ia tbo data oo vbieb tba atatua of iafeociMelooai dopoottacy 

Authority «ss scquirad. 

rora MP/ A (aoia pa9a| 
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Advanced Technology (Cambridge) Ltd 
210 Cambridge Science Parte, 
Cambridge . 
CB4 4WA 



VlAfllLITY STATOsarr 
Issued pursuaae to Suie 10.2 bv tise 
ZUT£3UIA7rSStAX. OCTOSZtASDt ktTOSoilTC 
identified oa the lailswia? pe^e 



»A-»iE AND AOOJttSS OF THT PkKTS 
TO WHOM THE VtAattXtY STATS.^NT 
IS rSSCTO 



J 



I OEPOStTOR 


II. XD»TI?ICATIOM OF THE MICRCORCA&'ISX 


Nese: 

AS ABOVE 

Address: 


Accession auxber flvea by the 
IKTrKNAnOiUl OCPOSZIAAT ACTaoazTT: 

NCIMB 40871 
Date of the deposit or of the treasfiecs 

20 March 1997 


III. VIABILITY srArs:(EST 


The vtAtilllt/ oS the m4.croor9an1.sa ldent2.fi«d under II sbove ves tested 

on 26 March 1997 ^« Ob that date, the said microor9eaiam was 
1 ^ 1 viable 


* ae leader viable 





^ Zadleate the date of the origiaal deposit or* where a aew deposit or a transfer haa been 
Bade, the most recent relevant date (date of the new deposit or date of the trsasf er) . 



tferred to in Aule I0.2{a}(li) and (Ul) » refer to the most recent viability 
Hark with a cress the applicable box. 



In the easi 

tcct. 



Fors 3>n t first page) 
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1 



■ 




V. IMTESLSATXONAL OEPOSITAAt AUTKOSITY 




NCIMB Ltd 

Address: ^3 St hA«cl» Ortv« 
Aberdeen ScotMfKJ 

•,K AC*- IRV 


Sign* cure (s) o£ p«rion(s) h«yir.g tSu 90w«r 
ta r«pr«scr.% th« Xattrna^iortil Ocpesiuiy 
Auzhocir/ oc oi authorised o^fieiaKs): ' 

°*-«= 31 March 1997 ^ 





^ rill la li thtt iniorsaeion has rtqucseed and if thm results o£ e^s tsst v«r« Mgatlvt. 



Foza* 3P/9 Isacond *ed Iass P«?«l 
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CLAIMS 

1. A method of improving the specificity of gene regulation 
in a transformed organism, the method comprising the steps 
of identifying an endogenous target gene in an organism, 
determining the location of more than one expression sites 
of the target gene, creating a chimaeric gene comprising a 
promoter which causes gene expression at at least two 
expression sites in an organism, including expression at 
one of the expression sites of the target gene, and an 
agent being a nucleic acid sequence which regulates 
expression of the target gene or a product thereof, stably 
incorporating the chimaeric gene into a cell of the 

. organism by genetic transformation, and regenerating an 
organism from the transformed cell, which trsmsformed 
organism contains the chimaeric gene, the expression of 
which gene in the organism causes the target gene or a 
product thereof to be regulated at at least one specific 
expression site in the transformed organism or progeny 
thereof . 

2. A method according to Claim 1, wherein said nucleic acid 
sequence is a coding or a non-coding sequence. 

3. A method according to Claim 1 or 2, wherein the expression 
of said target gene is up regulated. 

4. A method according to Claim 1 or 2, wherein the expression 
of said target gene is down regulated. 

5. A method according to Claims 1, 2, 3 or 4, wherein said 
organism is a plant. 
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6. A method according to any one of Claims 1 to 4, wherein 
said nucleic acid sequence is in antisense orientation. 

7. A method according to Claim 1, 2 or 4, wherein said 
nucleic acid is in sense orientation. 

8. A method according to Claim 1, 2 or 3, wherein said 
nucleic acid is in sense orientation. 

9. A method according to Claim 3, wherein up regulation of 
said target gene occurs from the introduction of an 
activator of the promoter of said target gene. 

10. A method according to any one of the preceding claims, 
wherein said agent of said chimaeric gene comprises one or 
more nucleic acid sequences, each of which sequences, when 
expressed, carries out a particular fiinction. 

11. A method according to any one of the preceding claims, 
wherein the promoter of said chimaeric gene is expressed 
in more than one overlapping expression site of said 
endogenous gene. 

12. A method according to any one of the preceding claims, 
wherein said promoter is the KNTl promoter or the RB7 
promoter. 

13. A method according to any one of Claims 1-11, wherein said 
promoter is caused to express by other agents acting on 

them. 

14. A method according to Claim 1-12, wherein said nucleic 
acid sequence is the or a part of the antisense sequence 
of the RB7 or KNTl promoter or coding sequence thereof. 

15. A method according to any one of the Claims 1-11, wherein 

said nucleic acid sequence is one or more of a ribozyme, a 
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targeted RNase to degrade messenger RNA, or a stabilising 
or destabilising agent of a specific RNA. 
16- A method according to any one of Claims l-ll and 13, 
wherein said nucleic acid comprises an activator of 
transcription. 

17. A method according to Claim 16, wherein said activator of 
transcription is a heat shock factor encoding a protein. 

18. A method according to any one of the preceding claims, 
wherein the mechanism whereby said agent acts on said gene 
is any one or more of said mechanisms numbered l-ll 
hereinabove. 

19. A construct deposited under accession number NCIHB 40871. 

20. A construct comprising the plasmid pATC 37010 or a 
. promoter-gene fragment- terminator cassette such as that 

contained in that plasmid. 

21. Plants and propagules thereof transformed by the method 
according to any one of claims 1-18. 
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Fig. 3. 
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Fig.4. 
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Fig.5. 
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